Abstract
Introduction

73
Obesity is a medical condition in which excess body fat has accumulated to the extent that it 74 may have a negative effect on health, causing reduced life expectancy and/or increased health 75 problems (Haslam & James, 2005) . Obesity causes a dysfunction in the metabolic system via 76 a number of mechanisms, including initiation of endothelial dysfunction, increasing free radical 77 production, lipid peroxidation and production of inflammatory cytokines (Chen, Chen, Wang certain cancers (Haslam & James, 2005) . Obesity is caused by excessive energy intake coupled 81 with a lack of physical activity, however the complex interplay between genetics and 82 environmental factors means that obesity is difficult to treat.
83
Obesity increases the risk of developing T2D, a disease that is characterised by hyperglycaemia Obesity is related to chronic inflammation due to an increased infiltration of inflammatory cells 
131
Many species of blueberry come predominantly from North America, however they are now 132 produced in almost all countries, including Australia, New Zealand and European countries. 
138
Bilberry is a European wild blueberry that contains a higher content of anthocyanins (ACNs) 139 than cultivated blueberry species (Chu, Cheung, Lau & Benzie, 2011 to the variety of species. Six species of rabbiteye blueberry were found to have a lower amount 164 of ascorbic acid (6 to 10 mg/100g) compared to the average content (Prior et al., 1998) .
165
However, it has been reported that the concentration of ascorbic acid was high and up to 41 166 mg/100 g in fresh Ochlockonee fruit, belonging to the rabbiteye species, and 25 mg/100 g in 167 fresh highbush blueberry (Gündüz, Serçe & Hancock, 2015 
213
Flavonoids are a large heterogenic group of benzo-γ-pyron derivatives, which are abundantly 214 present in food products and beverages derived from fruits and vegetables (Heo & Lee, 2004) . 
Whole fruit or juice
306
It has been reported that body weight, liver weight, and total fat weight were significantly 307 reduced in Obese Zucker rats fed a low-fat diet (LFD) combined with 2% (w/w) whole Another study found no significant differences in weight gain after the 12 weeks of feeding 319 C57BL/6J mice with 5% bilberry compared with mice fed a HFD (45% kcal fat) (Mykkanen 320 et al., 2012). Conversely, Prior et al. (2008) demonstrated that diets supplemented with 10% 321 whole blueberry powder increased adiposity and body weight in C57BL/6J mice fed a HFD.
322
However, blueberry-fed mice in this study consumed approximately 12% more energy/day 323 than the control HFD group, which may have contributed to these outcomes (Prior et al., 2008) . 
Effect on glucose metabolism and insulin signalling 380
Animal models (Table 1) In animal studies, following supplementation with blueberry extracts or pure ACNs (C3G),
464
ACNs were detected in the liver, blood, kidney and ocular tissues with an intact form 
Anthocyanins in blueberries 525
Mice that were fed a HFD and also had their drinking water supplemented with purified ACNs 526 from blueberries, instead of whole blueberry, showed decreased serum TG and TC levels that 
555
Taking all these data together, it can be concluded that blueberries and blueberry extracts may 
618
It has been reported that a purified ACN mixture exhibited higher anti-inflammatory activity 619 compared to single ACN or whole berries in vitro and in vivo (Zhu et al., 2013) . In that study, health. In addition, there is a need for determining the bioactive constituents of blueberry and 673 their metabolites, which may accumulate in the target tissues and exert biological effects.
674
Future studies could also focus on the interactions of nutrients and genes so we have a better 675 understanding of the beneficial effects of blueberry at the molecular level, thus be able to 676 develop effective intervention strategies and achieve better outcomes. According to the 
